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1
TRANSMISSION FLUID FILTER

This is a continuation of appllcatlon Ser. No. 167 698
filed July 11, 1980, now abandoned

TRANSMISSION FLUID FILTER

The present invention relates to transmission fluid
filters, and more particularly to continuous flow filters
for transmissions having a prespecified minimum oper-
ating temperature.

It is conventional in transmission for medium size
automobiles to provide a transmission fluid filter having
a filter medium consisting of a mesh or screen of natural
or synthetic fibers or metal wire, for example. Such
filter media are capable of filtering particles having a
130 micron particle mean size or diameter, and have
been utilized satisfactorily for a number of years.- How-
ever, the present trend towards “downsizing” of auto-
mobiles, including the transmission structure, requires
more efficient filtration down to a particle size on the
order of 60 microns, for example. Filter media have
been proposed for enhanced filtering of particles in the
transmission fluid down to the lesser particle size. How-
ever, under cold weather starting and operating condi-
tions wherein the transmission fluid is substantially
thickened, little fluid will flow through such felt filter
media, which prevents proper shifting and operating of
the transmission. |

An object of the present invention is to provide a
transmission fluid filter which provides minimum fluid
flow needed for proper operation of the transmission at
a minimum operating temperature prespecified by the
transmission manufacturer, and which also under nor-
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mal operating conditions provides enhanced filtering

efficiency as compared with mesh and screen filters
characteristic of the commercial prior art.

The invention, together with additional objects, fea—
tures and advantages thereof, will be best understood
from the following description, the appended claims
and the accompanying drawings in which:

FIG. 1 is a top plan view of one embodiment of a
transmission fluid filter in accordance with the inven-
tion;

FIGS. 2 and 3 are sectional views taken along the
respective lines 2—2 and 3—3 in FIG. 1; and

FIG. 4 is an exploded elevational view of the trans-
mission fluid filter shown in FIGS. 1-3.

Referring to the drawings, one embodiment of a
transmisston fluid filter in accordance with the inven-
tion illustrated therein comprises a base pan 10 having a
generally flat bottom wall 12 with a plurality of longitu-
dinally extending parallel bosses or ribs 14 upstanding
therefrom. A peripheral ledge 16 extends around base
pan 10 and is spaced from the plane of wall 12. A cover
18 comprises a generally flat wall 20 and a plurality of
longitudinally extending parallel ribs 22 integrally de-

pending therefrom. A peripheral ledge 24 surrounds

cover 18 and is spaced from the plane of cover wall 20,
as best shown in FIGS. 2 and 3. A filter element 26 In
the form of an elongated generally rectangular sheet 1s
folded across its narrower dimension or width and dis-
posed between cover 18 and base pan 10, with the three
non-folded edges of filter element 26 extending around
pan ledge 16. A flange 28 integrally extending from pan
ledge 16 is crimped in sealing engagement over a lip 30
extending radially from cover ledge 24 so as to capture
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the filter element and cover in assembly against the pan
ledge.

An inlet opening 32 (FIG 4) in filter element 26 is
aligned with a correspondlng inlet opening 34 in cover
wall 20, and is sealingly fastened thereto by a circumfer-
entially continuous eyelet 36. A lift pipe 38 extends
upwardly from an outlet opening 40 in cover 18 and is
adapted at a cover-remote end 42 to be press fitted into
the fluid inlet opening of a transmission fluid pump 44.
An annular lip 46 surrounds lift pipe 38 on an outer
surface thereof so as to limit insertion of the lift pipe into
pump housing 44. Lift pipe 38 thus serves the dual pur-
poses of coupling outlet opening 40 of the transmission
fluid filter to the pump housing 44 and of suspending the
filter in a transmission fluid pump illustrated schemati-
cally at 46 in FIG. 3. As illustrated by the directional
arrows in FIG. 3, transmission fluid is drawn in opera-
tion through eyelet 36 into the region between the
folded and sandwiched planar sections of filter element
26, and then through the filter media into the respective

“cavities formed between the filter media and walls 12,

20. The filtered fluid then passes between base support
ribs 14 and cover ribs 22 (which also serve to support
the planar filter sections agalnst suction from pump 44)
to outlet opening 40, up lift pipe 38 and into the fluid
pump housing. Preferably, base pan 10 is provided in
the form of a sheet metal stamping. Cover 18 and lift
pipe 38 are provided as an integrally molded assembly
of fiber-reinforced polyamide (nylon).

In accordance with the present invention, filter ele-
ment 26 comprises a composite assembly including a
fine first filter medium 50 in sheet form having an open-

ing or aperture 52 in its filtering surface, and a coarse

second filtering medium 54 secured to medium 50 over
opening 52. Media 50, 54 provide separate continuous
parallel flow paths for transmission fluid entering eyelet
36. As will be evident, the amount of fluid flowing
through the parallel filter media 50, 54 will depend upon
the resistance to fluid flow through the respective
media which, in turn, is dependent in part upon fluid
viscosity and temperature. In accordance with an im-
portant feature of the present invention, the surface area
ratio of coarse filter medium 54 to fine filter medium S50
is empirically selected as the minimum ratio sufficient to
permit minimum flow of transmission fluid required for
operation of the transmission at a particular minimum
operating temperature prespecified by the transmission
manufacturer. Stated differently, the surface area or
amount of coarse filter medium 54 is the minimum nec-
essary to provide minimum required fluid flow at pre-

‘specified minimum operating temperature, and the re-

mainder of filter element 26 is the more efficient fine
filter medium 50. This surface area ratio i1s presently
determined by operating a transmission at the prespeci-
fied minimum operating temperature and varying the
ratio of coarse to fine filter media untitl minimum fluid

~ flow is obtained.

60

Preferably, coarse filter medium 34 comprlses a
screen of polyester monofilament woven in a 120X 120
mesh and having a 130 micron minimum particle size

" retention capability. Fine filter medium 30 comprises a

65

phenolic resin-impregnated polyester felt having a 60
micron minimum particle size retention capability. In
the particular filter shown in the drawings, coarse filter
54 occupies about 15% of the total filter surface area.
This particular construction was found empirically to
provide minimum flow requirements at a temperature
—30° F. for a particular model transmission.
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It will be recognized that the particular filter assem-
bly illustrated in the drawings is adapted for use in a
particular transmission assembly. The invention, how-
ever, may be embodied in other types of filter structures
for use in other transmission models without departing
from the scope thereof. Two additional filter assembly
structures in which the invention may be utilized are
illustrated in U.S. Pat. No. 4,136,011 assigned to the

assignee hereof. Slmllarly, filter media other than poly-
ester mesh and resin-impregnated polyester felt may be

utilized where greater or lesser filtering efficiency are
desired. Similarly, the ratio of coarse to fine filter sur-
face area in the composite filter element in accordance
with the invention will vary as a function of filter struc-
ture, transmission type and minimum specified operat-
ing temperature, as previously described.

The invention claimed is:

1. A transmission fluid filter comprising a pair of

- generally rectangular cup- shaped pan members having

- peripheral edges fastened in opposed relation and re-

spective generally flat base walls spaced from each

other to form an enclosed volume, spacer means Inte-

-gral with each of said pan member base walls and pro-

_]ectmg into said volume, one of said pan members hav-

ing an inlet opening formed in the associated said base

~wall,

a filter element comprising a generally rectangular
sheet of resin-impregnated felt having uniform
“thickness and a 60 micron nominal minimum parti-
cle retention capability, said sheet being folded
upon itself with three non-folded edges sealingly
‘captured between three said opposed peripheral
edges of said pan members such that the folded
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edge of said sheet is disposed within said volume
and spaced from the opposed fourth peripheral
edges of said pan members, with facing sections of
said folded sheet being supported in generally pla-
nar orientation by said spacer means to define
spaced cavities between said sheet sections and
opposing base walls of said pan members,

- said sheet having a first through opemng sealingly

fastened surrounding said inlet opening to admit
fluid to within said folded sheet between said op-

posing sheet portions, said sheet slso having a sec-
ond through opening,
said filter element further comprising a section of
monofilament woven screen having a 120X 120
mesh size and a 130 micron nominal minimum par-
~ ticle size retention capability, said screen section
being secured over said second through opening in
said sheet to provide separate and distinct parallel
" and continuous flow paths for passage of fluid from
~ within said folded sheet to said spaced cavities
~ respectively through said felt sheet and said screen
- section, with fluid that flows through said screen
_section bypassing said felt sheet, and
outlet means carried by said pan members and open-
ing into the space between said folded edge of said
sheet and said opposed fourth peripheral edges of
said pan members, said outlet means being in fluid
communication with said spaced cavities.
2. The transmission fluid filter set forth in claim 1

~ wherein said second through opening occupies about

15% of the total surface area of said felt sheet.
* ¥ %k Kk ¥
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